In the intercalated cells of the collecting tubule, fodrin was found not only along the basolateral cell membrane but also in the apical cytoplasm.
Introduction
Fodrin, isolated from the guinea pig brain (Levine and Willard, 1981) , is one of the spectrin analogues found in various cells and tissues (Glenney and Glenney, 1983) . By immunofluorescence microscopy, the protein is observed along the cell surface in most cells and is therefore assumed to exist as a peripheral membrane protein in a similar way to erythrocyte spectrin (Lehto and Virtanen, 1983; Burridge et al., 1982; Repasky et al., 1982; Levine and Wi!lard, 1981) . In the erythrocyte, spectrin is believed to support the membrane structure by constructing an underlying protein meshwork [for reviews, see Bennett (1985) and Marchesi (1985) ], and probably cannot change its localization drastically.
On the contrary, distribution offodrin in some kinds ofcells can change visibly under some circumstances (Perrin and Aunis, 1985; Levine and Willard, 1983) . Therefore, it is very probable that the function of the protein is not limited to structural support at the cell surface. (1970) and proteins were electrotransferred to nitrocellulose paper (Towbin et al., 1979) .
The blot was stained with the affinity-purified antisera at 1 sg/ml, followed by peroxidase-conjugated goat anti-rabbit an- 
Results

Immunoblotting
The rat kidney homogenate revealed a major positive band at the position of240 KD, which showed a mobility similar to that of erythrocyte a-spectrin immunolabeled by anti-a-spectrin antibody ( 
Immunofluorescence Microscopy
Immunofluorescence for fodrin was seen throughout the uriniferous and collecting tubules.
In the proximal tubule epithelium, fodrin was localized along the basolateral surface in the apical pottion of the cytoplasm ( Figure  2a ); the latter labeling seemed to correspond to the terminal web region, and the microvilli were not labeled.
In the thin limb ofHenle, the epithelium was labeled intensely, but it was difficult to discern precisely where fodrin is localized in the cells, because the cytoplasm was thin ( Figure  2b ). In the distal tubule and the thick limb ofHenle, where few microvilli were seen in the apical surface, labeling was confined to the basolateral surface, including the basal infoldings ( Figure  2c ).
In the collecting tubules, two kinds of epithelium showed contrasting results ( Figure  3 ). The principal cells were labeled intensely throughout the cytoplasm, and only their nuclei were seen to be free of fluorescence.
In contrast, intercalated cells appeared to be labeled only in the periphery. However, the immunofluorescence in the apical cytoplasm of the intercalated cells was not of constant strength;
in some cells a small area in the apical cytoplasm seemd to be labeled more intensely than the rest. The above results were also true for both the cortical and the medullary collecting tubules, but the immunolabeling in the cytoplasm of principal cells was more intense in the latter than in the former. That fodrin exists abundantly in the cytoplasm ofprincipal cells was a peculiar finding, as this protein is generally considered. to construct a membrane skeleton on the cytoplasmic surface of the cell membrane.
Since fodrin is able to bind to actin and tubulin, it was possible that the cytoplasmic fodrin in principal cells reflected 
Immunoelectron Microscopy
To elucidate the localization of fodrin at the ultrastructural level, indirect immunoelectron microscopy using ultra-thin frozen seetions was performed ( Figures  5-7) . The result with the proximal tubule ( Figure  5a ), the thick limb ofHenle, and the distal tubule ( Figure 5c ) confirmed the findings of immunofluorescence micros- when the apical cell membrane and the basolateral cell membrane were compared, it was obvious that the former was negative (Figure 7a ) and the latter was positive for labeling ( Figure  7c ).
Discussion
Fodrin was first isolated from the guinea pig brain (Levine and Wil- et al., 1982; Repasky et al., 1982; Levine and Willard, 1981) . This peripheral localization, as well as its similarity to erythrocyte spectrin in molecular details, suggests that fodrin constitutes a structural framework of the plasma mem- brane in non-erythroid cells, as spectrin does in the red blood cell (Bennett, 1985; Marchesi, 1985 Figure 7 . Indirect immunoelectron microscopy of fodrin in a principal cell. In the apical cytoplasm (a), fodrin is observed diffusely without concentration around particular structures; ferritin particles are not seen along the apical cell membrane (arrows). L, lumen of the tubule. In the Golgi area (b) (G marks Golgi cisternae), the labeling is conspicuously less than in the rest of the cytoplasm. The basolateral cell membrane (arrowheads) is labeled for fodrin (C). Bars = 0.1 tim.
for the intestinal epithelium (Glenney et al., 1983; Hirokawa et al., 1983) . It is likely that fodrin forms cross-links between actin, coated vesicles, and the plasma membrane in this region (Rodman et al., 1986 
